Some of the frequent reasons of titanium implant failures in human body are incorrect biomechanical interactions within the tissue-implant interface and inammatory processes arising around the implant's application area. For both processes, it is crucial to locate them and intervene in time. One of the monitoring possibilities of the mentioned processes is the application of amorphous glass-coated sensoric microwires (AGCSM). Magnetic characteristics of these microwires are inuenced by both mechanical tension (magnetoelastic interaction of the magnetic moment with mechanical stress) and by temperature (dierent coecient of thermal expansion of the metal core and glass coating). The key task, in order to change the magnetic characteristics of AGCSM from both clinical and scanning point of view, appears to be the xation pattern of AGCSM in the implant's body. The presented study shows the impact of four types of AGCSM xation patterns (at one ending, at both endings, in the middle and along the entire length) on the thermal response process tested in laboratory conditions. The obtained results will enable to establish the AGCSM xation methodology in the implant's body in order to achieve optimal output temperature parameters form the implant and the tissue-implant interface by magnetic contactless measurements.
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Materials and methods
The research of the eect of xation on magnetic characteristics of AGCSM and thus also on the quantity being sensed, which was temperature, consisted of the following steps: AGCSM manufacturing (determining the chemical composition of the microwire's metal core, producing a pre-alloy with the required chemical composition, manufacturing the microwire, testing magnetic bistability, annealing the microwire, measuring the critical elds of the domain wall and evaluation), manufacturing of test implants, xation of microbers and producing outputs (diagrams of the dependency of the critical eld on temperature with individual types of xation).
To simulate xation of the microwire in the implant we used plates having dimensions of 50 × 4 × 2 mm, which had a slot with dimensions 25 × 1 × 0.1 mm, representing a cavity in the implant. These plates were manufactured by one of the technologies of additive manufacturing (AM), specically by the technology of direct metal laser sintering (DMLS) using the device EOSINT M280 (EOS, Germany) from the alloy of titanium Ti-6Al-4V (Grade 5).
The position of the microber in the test plates was veried using the system of Metrotom 1500 (Carl Zeiss, (417) Germany), which operates on the principle of industrial CT.
The measurements ascertained the eect of the method of xation of the Fe 78 W 5 B 17 microwire (25 mm long, with Curie temperature T C = 180
• C) on the plate, simulating an implant, on the critical eld H SW and, at the same time, its temperature dependency. The measurements were performed within the temperature range of 30
•

C to 170
• C with a step of 10
• C. The microwire was xed to the implant in four dierent ways: on one end (Fig. 1a) , on two ends (Fig. 1b) , in the middle (Fig. 1c) and along the entire length (Fig. 1d) . We used the measurements to produce diagrams of the dependencies of the critical eld on the temperature with individual types of xation, which monitored the sharpest drop of the critical eld in a narrow temperature range. This sharp change of temperature, that enabled us to measure temperature in a sensitive way, appears to be below the Curie temperature. Therefore, it is necessary for the microwire to have the Curie temperature on the level of approximately 50
• C. For comparison we used the dependency of the critical eld on the temperature of the microwire without xation, where the sharpest change of the critical eld at the frequency of 1000 Hz is between 120 and 140 • C.
Results
For biomedical applications it is necessary to monitor the sharpest drop in temperature within the appropriate temperature range: 3542
• C. Figure 2 shows that the sharpest drop in the required temperature range is at 100 Hz and with xation along the entire length.
With a non-xed loose microwire the sharpest drop was at 130 
Conclusions
The experimental measurements showed that the best way to x the microwire is along the entire length (in case of the tested type of the microwire Fe 78 W 5 B 17 ). However further studies will be needed to deal with quantication of the applied xation material and its eect on the measured critical elds and thus also the temperature, analysis, selection and testing of an optimal biocompatible xation material and testing of the eect of the microwire position on the measured data. An equally important area will be the testing of the sensing system with analysis of the range and thus the depth of human body scanning.
